: Testing of additional sRNAs for regulation of cfa expression (A) The cfa'-'lacZ-Long fusion contains the entire 212-nt 5! UTR, including the RydC binding site (indicated by green square labeled "RydC"). Regulation of cfa'-'lacZ-Long by RydC, OxyS, GadF, GcvB, and CpxQ was determined as described in Fig. 1B. (B) The cfa'-'lacZ-Short fusion contains only proximal the σ s -dependent promoter. Regulation of this fusion by RydC, OxyS, GadF, GcvB, and CpxQ was determined as described in Fig. 1B. (C) In vitro structure probing using 5! end-labeled cfa mRNA with RNase T1 (lanes 4-7) and lead(II) acetate (lanes 8-11) in the presence of Hfq (20 nM) and each sRNA (200 nM). RNase T1 and alkaline ladders of cfa mRNA were used to map cleaved fragments. Positions of G-residues are indicated relative to the translational start site. The GcvB binding site is marked with a black line right of the lane and was only detected in the RNase T1 digestion. The OxyS and GadF binding sites could not be detected.
: Deletion of the putative sRNA binding site removes regulation of cfa translation by ArrS, CpxQ, and RydC (A) 5! UTR of cfa gene. Arrows mark transcriptional start sites and sRNA binding sites are indicated with labeled boxes.
(B) A cfa translational fusion to lacZ (cfa'-'lacZ-ΔsRNABS) that begins immediately downstream of the predicted sRNA binding sites was constructed. This fusion contains the proximal σ s -dependent promoter and 79-nt upstream of this promoter. Regulation of cfa'-'lacZ-ΔsRNABS by ArrS, CpxQ, and RydC was tested as described in Figure 1B . Figure S3 : Deletion of rydC does not alter cfa mRNA regulation by CpxQ CpxQ mediated repression of cfa'-'lacZ-Long was tested in a WT or ΔcpxQ ΔrydC background as described in Figure 1B . The statistical significance was determined using a two-tailed Student's t-test, ns is for not significant.
Figure S4: The cfa 5' UTR differs between E. coli and Salmonella
Sequence alignment of the promoter and 5' UTR of cfa in E. coli and Salmonella. Gray box: Hfq binding site. Orange box: CpxQ binding site. Green box: Activating sRNA binding site. Black arrow: RNase E cleavage site. The transcription start sites are labeled. H1 and H4 mutations in the Hfq binding site are shown in a blue shaded box. G1, G2, and G3 mutations in the RNase E recognition site are shown in a yellow shaded box. Figure S5 : Structure of WT and G3 mutant cfa mRNA 5! UTR (A) Secondary stucture of the WT cfa mRNA 5! UTR and (B) the G3 mutation in the cfa mRNA 5! UTR as predicted by mFold. The three nucleotides mutated in the G3 mutant are in a red shaded box. The CpxQ binding site (orange) and the RydC binding site (green) are labeled. Note that the structures of the CpxQ and RydC binding sites are the same in G3 mutant as in the WT. Numbered nucleotides are relative to the translational start site (labeled +1).
Figure S6
: DNA-oligo annealing to Hfq binding region does not alter sRNA binding (A) Secondary stucture of the cfa mRNA 5! UTR as predicted by mFold. The CpxQ binding site (orange) and the RydC binding site (green) are labeled. Numbered nucleotides are relative to the translational start site (labeled +1).
(B) In vitro structure probing using 5! end-labeled cfa mRNA with RNase T1 (lanes 4-9) and lead(II) acetate (lanes 10-15) in the presence of a ssDNA-oligo (oligo H1) that base-pairs to the Hfq binding region (-195 to -161) in the 5! UTR of cfa mRNA and either CpxQ or RydC. RNase T1 and alkaline ladders of cfa mRNA were used to map cleaved fragments. Positions of G-residues are indicated relative to the translational start site. The RydC, CpxQ, and oligo H1 base-pairing sites are labeled on the right.
Figure S7: Deletion of sRNAs do not affect cfa'-'lacZ-Short activity
(A) Cells carrying cfa'-'lacZ-Short were grown and cfa translation in response to acid was assayed as described in Fig. 8 . The error bars are standard deviations of three biological replicates and the statistical significance was determined using a two-tailed Student's t-test, ns means not significant.
(B) Cells carrying cfa'-'lacZ-ΔsRNABS were grown and cfa translation in response to acid was assayed as described in Figs. 8, S7A.
(C) Cells carrying cfa'-'lacZ-Short (in either WT background or a background where one sRNA is deleted) were grown as described in Figs. 8, S7A. The error bars are standard deviations of three biological replicates and the statistical significance was determined using a two-tailed Student's t-test, ns means not significant.
(D) Cells carrying cfa'-'lacZ-Short (in either WT background or a background where rydC and one other sRNA are deleted) were grown as described in Figs. 8, S7A. ΔrydC single mutant is included for reference. Error bars represent standard deviation for three biological replicates and the statistical significance was determined using a two-tailed Student's t-test, ns means not significant.
Figure S8
: CpxQ expression is higher at pH 7 compared to at pH 5 Expression levels of CpxQ at pH 7 and pH 5 were determined by northern blot analysis of total RNA samples. Wild-type cells were grown in medium at pH 7 then subcultured into medium either pH 7 (three biological replicates) or pH 5 (three biological replicates). Samples were harvested 120 minutes later and RNA was extracted. The P LlacO CpxQ positive control was prepared as described in Fig. 4C . 5S served as loading control. C18:1 7.9 ± 0.7 9.1 ± 2.0 13.8 ± 1.7 6.0 ±0.7 14.9 ± 0.9 : Plasmids and strains used in this study Forward primer for cloning cfa 5'UTR into PM1205 to make PBAD -cfa'-'lacZ-Long ACCTGACGCTTTTTATCGCAACTCTCTACTGTTTCTCCATGAGTTGT TAAAGCTACGATAAATATTATGTTTTTACGGGGACAGGATCGT
! sRNA

Hybridization free energy (kcal/mol) Predicted base-pairing
-109 -99 | | 5' UUCUACGUCGGAU 3' cfa |||||:||||| 3 CAGAUGUAGCCUU 5' RydC | | 12 2 -105 -95 | | 5' CGUCGGAUUAU 3' cfa :||||||||: 3' UUAGCCUAAUG 5' ArrS | | 10 1 -188 -182 | | 5' AAAUAUUAUGUUUUUAC 3' cfa |:|:||| 3' UUUCAAGUGCAACCGAA 5' OxyS | | 84 78 -111 -91 | | 5' CCTCTGUUCUACGUC-GGAUU-AUAGACTCGCG 3' cfa ||||||| ||||| |:| || 3' CTTCCCAAGAUGACCACCUAUGUGUAUGGTCCC 5' GadF | | 36 14 -155 -140 | | 5' CCGACUCACUAUGGAUAGUCAUUUCG 3' cfa ||||||||||:|| || 3' UAAUUAGUGAUACCUGUCUGUCCCAU 5' GcvB | | 170 155 -135 -128 | | 5' AUUUCGGCAAGGGUUC 3' cfa |||||||: 3' AGAUACCGUUCCUUUU 5' CpxQ | | 11 4C18:2 ND ND ND ND ND C19:0 CFA ND 0.9 ± 0.3 ND ND ND C20:0 ND ND 1.1 ± 0.3 ND 0.9 ± 0.1 C22:0 ND ND 1.1 ± 0.3 ND 0.7 ± 0.2 C24:0 ND ND 1.1 ± 0.3 ND 0.8 ±0.2 C26:0 ND ND 0.6 ± 0.3 ND 0.3 ± 0.2 p lac
AK24F2
Forward primer for cloning cfa 5'UTR into PM1205 to make PBAD -cfa'-'lacZ-Short ACCTGACGCTTTTTATCGCAACTCTCTACTGTTTCTCCATAAGGTTC TGATCACCGACCAGTGATGGAGAAA
AK24R
Reverse primer for cloning cfa 5'UTR into PM1205 to make PBAD -cfa'-'lacZ-Long, Short, ΔsRNABS, ΔHfqBS PBAD -cfa'-'lacZ-Long H1/ H4, PBAD -cfa'-'lacZ-Long G1-G3 TAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACCGGGG CAGAACCGTTAATGG
CB175
Forward primer for cloning cfa 5'UTR into PM1205 to make PBAD -cfa'-'lacZ-Long ΔsRNABS ACCTGACGCTTTTTATCGCAACTCTCTACTGTTTCTCCATTTCTGCG AGATTTCTCACAA
CB183
Forward primer for cloning cfa 5'UTR into PM1205 to make PBAD -cfa'-'lacZ-Long ΔHfqBS ACCTGACGCTTTTTATCGCAACTCTCTACTGTTTCTCCAT GACTCACTATGGATAGTCAT
CB 213
Forward primer for cloning cfa 5'UTR into PM1205 to make PBAD -cfa'-'lacZ-Long H1
ACCTGACGCTTTTTATCGCAACTCTCTACTGTTTCTCCATGAGTTGT TAAAGCTACGATAAATATTATGTTTCTACG
CB 214
Forward primer for cloning cfa 5'UTR into PM1205 to make PBAD -cfa'-'lacZ-Long H4
ACCTGACGCTTTTTATCGCAACTCTCTACTGTTTCTCCATGAGTTGT TAAAGCTACGATAAATATTATGCCCCTACG CB 204 Forward confirmation primer for gibson plamids AAGCATTTATCAGGGTTATTGTCTCATGAGC : Oligos used in this study 
